
UNCLASSIFIED

AD NUMBER
AD095266

CLASSIFICATION CHANGES

TO: unclassified

FROM: confidential

LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; Apr 1956.
Other requests shall be referred to
Chemical Warfare Labs., Army Chemical
Center, MD.

AUTHORITY
USACES ltr, 22 Jan 1982; CSL APG ltr, 1
Dec 1982

THIS PAGE IS UNCLASSIFIED



THIS REPORT IAS BEEN DFLIMITED

AND CLEARED FOR PUBLIC RELEASE

UNDER DOD DIRECTIVE 5200.2C AND

NO RESTRICTIONS ARE IMPOSED UPON

ITS USE AND DISCLOSURE$

DISTRIBUTION STATEMENT A

APPROVED FOR PUBLIC RELEASE;

DISTRIBUTION UNLIMITED.



-7 ,r ,.. ... L.-.



4

Armed LJae[viceWUIchnica informatTionjbncy
Reproduced by

DOCUMENT SE RVICE CENTER
KNOTT BUILDING, DAYTON, 2, OHIO

This drcicument is the property of the United States Governmen-L. Rt is !iirnished for the du-
ration of th!n contract and shall he returned when no longer required, or upon rec _0 by ASTLA
to the 1O'!1owing address: Armed Services Technictl Information Agency,
Documneit Service Center,, Knott Building, Dayton 2, Ohio.

AR ~ N OVERNENT O OTHE DRAWNGS, COPY
NOTICE: `-z'NGVRMN ROHRDAIGSPECIFICATIONS OR OTHER DATA

USE vR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED
GOVERN ~ r.PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS
NO REST IC:,- SIBILlTY, NOR ANY' OBLIGATION WHATSOEVER; AND THE FACT THAT THE
GOVERNIh. 4TMAY HAVE FORMULATED, FURNISHED., OR IN ANY WAY SUPPLIED THE
SAID) DRFi -, ̀ ,GS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY
IMPLIC MT ,0OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER
PERSON' CORPORATION, OR CONVEYIN4G ANY RIGHTS OR PERMISSION TO MANUFACTURE,
USE OR ~.ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.

'AA Arson
~ :U;.

1Wý3 to' "M T



I I7

i I,

IU 1*

II -I;



NOTICE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE

NATIONAL DEFENSE OF THE UNITED STATES Wf',•N THE MEANING

OF THE ESPIONAGE LAWS, TITLE 18, U.S.C., SECTIONS '793 and 794.

THE TRANSMISSI.ON OR THE REVELATION OF ITS CONTENTS XN

ANY MANNER TO AN'UNAUTHORIZED PERSON IS PRO1UtTEP: BY LAW,



C-- ) II il i~
iJ Il

CONTRACT NO: DA-18-ioS-CiL-5839

OMONHY REPM1T No: 6

PERIOD% MASH 1 - 31, 1956 6

PITTrSBJR COE & CHEMICAL COMPANY

MAY 6 $ DATE: April 2b, iY56

i6XAA8



XOMI fLY REPORT NO: 6

CONTRACT NO: DA-18-1O8-CF-5839

PERIOD: MARCH 1 - 31, 1956

PITTSBURGH COPKE & CHEMICAL COMIPANY

PERSONNEL: J. S. Mackay - Part Time - Technical Representative
S. F. Smith - Part Time
1. B. Cooper - Full Time
D. J. Griffiths - Part Time
R. Kocis - Part Time

Nan Hourns 1488

ASC h lrte

she results tl!s month are of very do¶ttful value. We had not taken the

precaution of purifying the air used during equilibration since the compressor

Intake vas in a non-vapor contaminated area in a room way from any other

operations. During much of the equilibration in thim period the compressor

row was being painted and, unforturately no one thought about carbon con-
tamination until an exlanation for unexpected results was neOGassry. We
are reporting the results obtained, but feel that the only condluslon it

that organic vapor* make all the ageing materials give equivalent results.

This in I*.telf IT rather Int~ereqting, if we knew vwat to make of i'.

MUta~d:

Calculations were made on the amount of mustard adsorbed to ga a monomolecular

layer on PCC CWS carbon and then the amounts adsorbed ajsualtn no z-w ÷.pao

fer pores below designated diameters. This would give tu an idea as to •v-t

effect iumrregmante could have on desorption by occtuying pores and, secondly

what part of any m3tard loading might be e1•pected to be in outer pores. 7he

mustard molecule vas assumed o be cubio and have normal liquid density.

Using available area from 10 A pores and up 67 g. of H/100 g. of C would

give a moanofilm, from 16 A pores and up 53 g., 20 1 and up lb g. of H,
30 A and uP g. of H, etc. We have studied desorption at H loadingi from

asout 5 to 5O g./lO0 g. of C. As an approximation complete void or pore
filing would be aroxmd 110 g. of H/l0o g. of C.

A nimber of impregnations and treatments vere given carbon and mustard

desorption measured from them. About the qa" results as have been previously

reported resulted. Impregnants generally Increase the desorption rate. Trgat-

ments with aqueous acid solutions were generally beneficial, hover. The

results with non-volatile acids vhere acid was retained by the carbon, i.e.,

YZSO4 and H3Pu:, .-nlv moderate to no effect. The volatile acids H~l,
HN03, CH3COGH gave definite improvement in most cmss. In the latter case

no acid wax retained as measured -y w ight ch:.ngc of the carbon. Acids



absorbed In the pore xtructure probably balance the surface: effect byý,occupying
space otherwise available for mustard. Of course, we are measuring rate of
reaction more than equilibrium so diffusion from inner pores would presumably
always show reduced rates by our method.

ASX Whetlerite, VO5), Hg(CN)z, HgBr 2 , MoOs all showed increased desorption as
did et•iunolamine and sulfamic acid. Of the volatile acids, HNO 3 showed the
least desorption after a long time. If any nitric acid were retained it would
oxidize mustard. The carbon ash nitrates might also oxidize mustard. Since
the Initial rate was the same as l14 and acetic acid there would be no advantage
In the use of nitric acid.

On the possibility that acid washing removes ash which increased desorption,
strong HCl solution was used several times on carbon. No increased benefit
was obtained.

CONCL1.SIMW:

1. Several inorganic salts or oxides had the same general effect as organic
materials In Increasing the desorption rate of mustard from carbon.

2. Treatment of carbon with volatile acids decreases the desorption rate.
while treatment with non-volatile acids have only minor effects.

AXZ Whetlerite:

The whetlerites tested this month were described last month. ul1ilbration,
ageing and testi- were done under standard test conditions already described.
.uilibratiem atr80% RH to constant weight takes around 20 + hours, so we
normally run for 44 to h8 hours. Air fly is about 3.5 1./min. and thus around
10,000 liters of air are used. During the period of last month the room con-
taining the compressor and the laboratory was being painted. The effect of
organic vapors on carbon is obvious and we have always been careful in make-up
and drying to avoid any contamination. CK tests are run in an area where no
organic work Is done and it was felt unnecessary to treat the air. For some
reason the paint solvent problem did not occur to us until after the tests.
As can be seen In Pigure I and Table I, results indicate no advantage of soda
ash treatment as did earlier data, However, ageing at 5O'C. was more severe
than usual. At present we are assuming that adsorbed organic vapors have
changed the picture and are making no conclusions.

Chromate analysis are not complete In this series. Those available. are reported
!n TmŽ,31e II. We hesitate to draw conclusions from them but there is an indica-
tion that Cr+6 reduction during ageing is not *he reason for the results on CK
life and that anther effect such as the paint solvent adsorption is responsible
for our rasult2.
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TABI2 I

CK TUIM TEST3

ed £qutl. Correted ,Mg. C , et
Depth Mg. Wei ght Life per Weight

Sampe M. Kmin. Change, z

ASXN-4 (Standard Solution plus 5.0 721 9.543 1 75., - 93.8
2%k2CO3 ) Initial Life 0 6.0 98 1i.41325 83.8 - 62.8

Aged 24 hours at 656C. * 6.0 454 11.4176 71.1 39.0 + 69.8
0 9.0 870 17.1239 139.5 50,7 + 88.8
0 9.0 614 16.9921 9623 36.1 +158.9
* 11.0 944 20.7683 151.2 45.5 +250.3

Aged 24.5 hours at 65"C. 6.0 338 11.5377 54.1 29.2 +101.1

ASC-5 (Standard Solution) * 6.0 463 11.2594 74.1 41.1 + 53.3
Aged 24 hours at 6*C. * 7.7 721 b.1hb98 115 4 149.9 + 84.3

* 9.0 977 16.882-, 156.6 57.8 +10O.5

Aged 24.5 hours at 65"c. 6.0 401 1.14236 64.1 35.1 -
8.1 623 15.3756 99.6 40.5 -

ASCN-6 (Standard Solution plus * 6.0 328 11.272). 52.6 28.1 + 80.8
0.8' Wa2CO3 ) Aged 24 hours at 65*C. * 10.0 108 18.885.h 112.7 L,.- 72,5.6

Aged 24.5 hours at 65"C. (.O 366 11.684, 58,5 31.4 -
7.8 638 1ý.1243 102.6 42.4 -

Aged 6 days at 500C. 0 6.0 28U 11.3736 b5.5 25.o -

ASCN-7 (Standard Solution plus 0 6.0 250 11.9796 It0.0 20.9 + 31.L
8.2• NaCH) Aged 6 d ays at, 50C.

e Designates samples equilibrated while painters were In building.

Abovz tests run at 60-80 RH, 1.56 Ipm, Ji.OO mg. CK per liter

Tube cross section - 2.77 sq. cm.
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TABLE II

CHROMATE ANALYSIS

% CrO3  % CrO3 % CrO3  % CrO3
Unequlli- Aged 6 days 50o Aged 24 hours 65° Aged 24 hours 8o"

% acl brated AR EU ARARD

,,,0ii 0 2.22
ASCN-6 0.8 2.08 1.53 1.74
A•N-4 2 2.o5 1.29 1.46 1. 64

1.30 1.57
(24.5 hrs.'

ACN-3 5 1.95 O.56 0.88
A10-7 10 3.08 1.78 1.88 0.62 o.86

The whetlerites were leached by shaking three hours In 100 ml. 7N 1DH{40H.
Dilutions were made and optical density road on spectrophotometer. The
results were corrected to a dry veight basis by drying duplicate samples
and deterning amounts of moisture present.

Results are expressed as percent Cr03 .

For purposes of general information calculations were made to find the misount
of mstard adsorbed on CWS carbon assuming a monomolecular film on the swrface.
The carbon surface area ws taken from the pore diaeter, cumulative surfuae
area evrve determined from the water adsorpLicon isotherm. T the amunt of
H adsorbed from the area mvailable on pores above 10 A., S 1.20 A diameter
was determined "nd the results are plotted in Figure 2.

The volum of oe molecule of mustard assuming norual liquid density is
207 cbic Lnstrrms. Assuming cubic form the area of one face is 35 Az ad
the side Is 5.9 A. Since 67 g. of H as a monolayer can be picked up by
100 g. of carbon on pores above 10 A diameter, it should be possible to make
mustard adsorption irreversible at room teperature by surface treatment of
the carbon. However, pore plugging would have to be avoided and the preferred
situation would be alteratIon of atoms only. For examle, removing any polar
bonds so that the ethylene group of the H would be helk4 by C.
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MUSTARD:

Procedure:

A. The samples for this month, consisting of inorganic- impregnants, acid dips,
acid washes and organic Impregrants were prepared following the procedure
outlined in Monthly Report No. 5. This procedure should be corrected in
that the samples were dried overnight rather than for three hours.

The adsorption of mustard was completed by placing the carbon treated sample
in flat glass containers and then In a desiccator over utard.

B. The rate of water desorption of mustard was determined following the procedures
r"ported in Monthly Report No. 4.

Results:

The following tables simarIze the results of: the desorption runs using various
loadings and dipping solutions. The figures are graphical interpretatlons of
the sam tables. The reference lines for ordinary CWS carbon at 10% and 20%
mustard loading were taken from Monthly Report No. 5, Figure 4,

Due to an error in selection of carbon, sutples of whetlerite were impregnated
with various concentrations of thiodiglycol. Upon placing these samples in an
evn for drying, it was found that a reaction had taker place fý:r, the carbon
was completely ashed at a temperature below 105'C.

TABLE II I

DESORPTION OF MSARD FROM CARBOW (UITLERITE)

Whetlerite - 2.0000 g.
"H" - 0.4057 g. H/t - 20.30
H,) - ho4 cc.

Sample Time "H" Desorbed "WN Desorbed
No. Min. M_ Jit,

1 60 25.8 6.A
2 70 25o4 6.3
3 130 39.9 9.3
4 205 52.9 13.0
5 265 60.7 15.0
6 335 69.0 17.0
7 390 74.2 18.3
8 450 77.1 19.0

S1515 102.6 25.3



TABLE IV

LE-SORPTION OF RUSTARD FROM, CARBON .(DiPd in 10% .N1ýVO - Soiut!on)

CWS Carbon - 1.9380 g.
TI- 4UO3  - 0.0629 g.
S"H" - 0.7800 g. - H/C -ko2'
1120 - 400 cc.

Sample Time "H" Desorbed "'H" Desorbed
No. 11 n. 142. .. _

1 20 o1.?7 5.4
2 80 89.1 Ul..
3 155 125.5 16A
4 215 139.2 17.8
S275 178.3 2Z.9
6 335 190.8 24.5
7 1450 340.5 L3.7

TABLE V

DESORPTION OF MUSTARD FROM CARB3ON (Dipped In _10% H•(Ca), Solution;

CW!S Carbon - 1.713 g.
Hg(CN)z - 0.291 g.
"Hw - 0.2625 g. - H/C - 15.3%
H2O - bOO cc.

Swle Time "H" Desorbed "H" Desorbed
No. Min. Ma. wt,

1 45 lo.6 L.o
2 120 17.0 6 4
3 180 19.1 7.3
) 24o 23.9 9.1

300 26.3 10.0
6 360 31.5 12.0
7 1470 49.4 18.8
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TABLE. VI

DESORPTlON OF Mt5TARD FROM CARB(M (Dipped In 10% Hg~r, Solution)

CWS Carbon " 1.596 g.
HgBr2  - O.1Oh g. - HgBrdt - 25.3%
"H" - 0.2696 g. - H/t 16.9%
- O - 0oo cc.

Sample Time ul" Desorbed "H" Desorbed
No. Mi n..

1 30 5.3 1.2
2 60 6.7 2_.
3 120 10.1 3.7
4 180 10.8 4.o
5 240 l5.-1
6 300 17.6 6.5
7 360 19.9 7.4
8 1325 31.6" 11.7
9 1385 32.9 12.2

TABLE VII

DESORMTO OF MUSTARD FROM .ASC WH.T.ERITE_

Whetlerite - 2.0027 g.
Mustard - 0.840 g.
(H/c . 2.1%)
Water - 400 cc.

Sample Time "H" Desorbed UH" Desorbed
No. Min. a Wt. I

1 35 141.6 16.8
2 95 217.8 25.8

3125 246.1 29.2
4 1141 375.9 h".q
S1186 377.9 ' •'

1291 385.6 45.7
7 1506, 399.7 47,.3



TABLE VIII

IDESORPTION OF MUSTARD FROM CJVRPN (Dipped in Cu.CO'3 Cu(OH2) Solution
Basis: - 10% Cu presert)

CWS Carbon - 1.8017 g.
Cu - 0.2011 g. - CuAt - 11.15
"fH,, - o.319 g . - H/C. 19.5
Water - 4OO cc.

Sample Tim* "Ii" Desorbed "'H" Desorbed
No. Min. -o. Wt, %

1 35 5.4 1.5
2 60 7.9 '2.2
3 120 11.5 3.3
S180 lb.1 4.0
5 255 17.3 5,1(
6 320 20.7 5.9
7 375 22.8 5
8 4hO 32.5 9.2
9 1655 5h.3 15.5

10 1980 61.7 1..6

TABLE IX

DESCR7TION OF MUSTARD FROM CARM) (DI~p.4 in 10% (MA,)7 Me-,-Solution)

CWS Carbon - 1.70h g.
(NH4 )z MoO4  - 0.309 g.
"V." w 0.2615 g. - H/C -L.4f
HzO - 200 cc.

Sample Time "H" Desorbod ý7' Desorbed
No. Min. wt. %

1 35 4..3 1,6
2 65 5,6 2.1
3 1Ih0 9.5 3,6
4 200 13.7 5 2
5 26o 13.9 5.3
6 420 15.0 5.7
7 l1L4O 31.0 i!.9
8 1500 29.4 11.2
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DESORPT L'JN OF NtTSXRD FROM CAP (Dippd in Zthano1amine Solutfon)

CWS Carbon - 1.8(yo) g.
Ethanolamine - 0.15"99 g.
"H" - 0.3476 g. - H/C - 18.8%
Water - 1O0 cc.

S Miple Time "H1" Desorbed "H" n-eiorbed
No. Min. •t.

1 15 6.95 2.0
2 45 11.9 3.4
3 75 17.2
4 130 25.9
5 208 32.h 9.,3
6 230 39.6 11.4
7 340 46.4 13.4
8 400 b9.8 0L-

TABLU XI

De-IRTIOT OF MUSTARD FROM CAR.BO (Dippd in 18% Sftlc Acid Solution)

CWS Carbon - 1.7190 g.
Sulfminc Acid - 0.2889 g.
"u? - 0.375h g. - H/t 21.8%
Water - 40O cc.

Sample Time 1"H1 Desorbed I¶" Desorbed
Vo._ Mi n WM . . .t. , _ _

I 1rý 10.2 2.7
2 L5 16.4 h.4
3 100 22.1 5.9
4 182 29.h 7.8
S235 33.6 8.9
6 295 36.9 9 8
7 35 5o. 0.2 10.7
8 hl, L2.1 -1.2
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TABLE X1

DESORPTION_ OF MUSTARD FROM CARBON (Dipped In 10s HZSOa Solutfonl,

CWS Carbon - 1.879' 'g,
HZSO4  - 0.1569.• g. - HSO4 t -
"H" - 0.3719 q'. H/C 19. 8%
H20 - 14OO cc.

Sample Time "H" D)Psorbed "H1" Desorbed
No. Min. . g, wt..

1 60 •.3 L49
2 120 23.1 6,2
3 24o 28.2 7,6
4 300 27.7 7.5
5 465 34.7 9.3
6 575 36,4 9.8
7 1785 53A

DESORPTION _OF r•A• D FR_ CARBON (Dfiped In 20% HSOL 3o04Lion

CWS Carbon - l.14723 •.
HZS04  - o.5 g. H SO4 ic - 36.7%
"it" - 0.3280 g.'- H.I ! 22.30
HZO - 400 cc.

Samle Time "H" Desorbed "H" Desorbed
Wo. 4M . Wt

1 30 -
2 60 h.6.9
3 92 L..

5 1105 18.6 5.67
1185 1Q.5 5.97

7 125 21.4 6.5
8 1555 20.9 ."), 4
9 1595 21.7 6.6



TABLE Ki-V

DESORPTION OF MUSTARD FROM.I CA-JDON (DIO c in 10% Hj-0t Solution)

C41S Carbon - 1.73CO g.
H3 PO4 - 0.277 g. - A•Pc/C -16.0.%

"H't  - 0.2633 g. - 2/C "

Sample Time "FHu Desorbed '71" Desorbed
110, YnWt..~

1 35 4.1
2 95 6.7 6
3 155 7.4 2.8

4 240 7 8.93.
5 300 9.5 3.6
6 360 10.5 4.0
7 420 11.5 L.L
8 1•35 13.8 5.3
9 148o h .6 5.5

TA•L XV

cWS Carbon w 1.8458 9,
Hcl - -
"H" - 0.3878 g. - t- %
HZO - 400 cc.

Sample Time 'IT, Desorbed ,wff Imsorbld
No. Yin_.. w t.

1 30 3.2 0.83
2 75 4.o o
3 165, 6.0 i.6
4 225 7.4 1.9
5 285 8.0 2.1
6 350 9.1 2.3
7 13O 2'3.3 6.0
8 I•lO 23.9 6.2
9 1515 ?L,.6 6.2

10 16,5 25.9 6.7
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TABLEU M1

DESORPTI•N Or ,MTARD FROM, CARBoN (Di=d In HAc Solutlon)

CWS Carbon - 1.9995-gý
HAc - -
"1H' - 0.3462 g. - H/C - 17?•%
HZO - 400 cc.

S&ple Time "H" De**rbed 1"W Desorbed
NO. Min:. ... gi• wt. %;

1 30 2.6 o.8
2 90 3.9 1.A
3 130 5.0 1.
4 210 5-ý 1.6
5 300 6.8 2.0
6 360 8.0 2.3
7 420 8.4 4.1
8 450 9:2
9 1440 21.1 6.1

10 1500 20o5 6, 0
11 1515 20.3 6.02

12 1575 21-7, . 3
13 1640 22-7 6,6

TARBE xv!i
DESORPTION OF MUSTARD FROM -AO -(Dt,:ed in 10. 1{.0. Sc,'ton.

CWS Carbon - 2.0046 j.
HNO3  -
"H" - 0.3853 - H/t 0.2%
H20 - 400 cc,,

Sa.le Time "H" Deuorbhd "H" Desorbed
No. F_... wt-,t

1 30 3.3 0.9
2 90 L47 1.2
3 140 5 3 !.
L 215 (,.2 1.6
S275 ",.7 "8
( 335 7.9 2.1
7 39• 8.2 2.3

9.2 2.t-
1439 5 3  3.1-

1)1)49~ IL-3 3J*
11 1555
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TABUL XVIII

DMSRPTION OF MUSTARD FROM CAJWIL (Washed 3 tts with conc. -1E1)

CWS Carbon - 1.9992 g.
"t 'H" - 0.3811 g. -H/C :-9.1%

HZO - bOO cc.

SamIC Tim "HI" Desorbed I1H" Desorbed

No. Mn.- Mg.__Wt.

1 30 5.7` !.4

2 60 6.9 1.8

3 120 10.-9. 2.9

4 150 12.0 j,2

5 215 16.3 4-3
6 275 19.9 5.e

7 335 24.2 6.4

8 385 26.8 7.0

9 1335 519 13.6

10 1395 54.i 14.2
11 155 (10. .4 15.9

DEOMRPTIO1r OF 0rtNTARD F CAN (DIvd In 1O% HC1 5out/on)

C•JS Carbon - 2.0011 g.
"H" - 0.3684 g. " HI 18.4%

HzO - hOO cc.

Sample Time "H" Desorbed "HP Desorbed

1 60 4.1
2 90 6.1

3 120 8.4 2."

5 240 12.2 3.3

6 300 1 .6 4.2

7 1170 37.9 10..2

8 1230 41.3 11.2
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TABLE XX

DESORPTION OF MUSTAURD FROM CARBOIN (D!p Ed in 10% HC1I Solutfon)

OWS Carbon - 2.0255 g.
"H" - 0.1932 g. H/C * 9.6%
H1O - 400 c c.

Sample Time "H" Desorbed ""llf DesorbediiNo.. Min. M2. Wt.

i 21 0.6 0.3
2 60 1.4 0.7
3 180 1.8 l.6
4 240 2.7 1.4
5 360 3.95 2.1
6 1315 Ls.7 7.6
7 1365 .7.
8 1390 16.4 5,5

LAM• XXI

DESORPTIu-N OF MTARD FROM CARBN (Di•.d In .12 HNQO Solution)

CWS Carbon - 2.0023 g.
"RHt" - 0.2158 g. - Hit ,-. 8%
H20 - !0oX ec.

Sample Time "H" Desorbed "h"' Desorbed
No. Min. -Z. wt.

1 23 6.6 3.G
2 60 5.4 2,,5
3 180 11.1 5.14 240 13.8 6.4,5 300 16.3 7.6

395 19.5 9.1
7 1420 39.3 18.3

i L8o 4o.1 ic.6
9 15 35 ) 318.8 16.5

10 '1620 33.3 1.
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DISCUSSION:

ASC Whetlerite:

As stated in the Abstract, comments on the data .on ASC Whetlerite ag*:[ng this
smonth can be only negative. While we hawv not proved that organic se Lve-t
contamination was the cause of the disconcerting results obtained, i. ce,-tainly
is a very likely possibility. Painting in the compressor room wa2 ir progress
during all th equilibrations after the initial tests. Equiltbratlorv at 80% RH
tokes 44 to 48 hours at about 3.5 l./mn. sot tround 10,000 liters of conaaminated
air was used. We have placed a large carbon absorber in the air lizra to avoid
this in the future.

Mustard:

Water soluble organics such as ethanolamine, limethylamine and pyridrne prc,-ý. y
Increase the rate of mustard desorption in water by increasing the ma,-tard solu-
bility particularly at the water interface. The impregnation with wcterials
such as ammonium vanadate and ammmnium molybdate where the salt is d;tcomposed
to the oxide or hydrated oxide leaves solids vhich would either fill or plug
inner pores. Their effect is probably more in this area than In cha:wging the
picture at the water mustard interface.

In the case of non-volatile acids such as sulfuric and phosphoric tht acids on
drying retreat to the inner pores, the last part to be dehydrated, u'r4 thus
occupy the areas vhere desorption is slowest. Presumably the ether aar~on
surface ws benefited by acidification and the two wffects balanie'.

Since CMS Carbon is exposed to air at relatively high temperatures tfter acti-
vation, one can presume the surface to be oxygemted. It is known ýat hydrogen
treatment makes the surface more hydrophobic and C02 or Ck more hyd•:ophilic.
While hydrogen ion would be expected to make the surface more hydroMilic it
would probably hav more tendency to bond with the negative C1 on mistard.
At any rate, the effect of washing vith volatile acids appears defi:jite and
while not sufficient to prevent desorption f is a lead. W4 expect to try
ion exchm:e resins and CWS Carbon- aSter hydroen treatmzent in the near
future.
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